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Abstrak 
 
Bahasa Arab Standard Moden (MSA) digunakan hari ini dalam kebanyakan media 
bertulis dan beberapa media pertuturan. Ia bagaimanapun, bukan dialek asal mana-
mana negara. Kebanyakan teks ini telah ditulis dalam dialek Mesir, kerana ia 
dianggap dialek yang paling banyak digunakan dan difahami di seluruh Timur 
Tengah. Seperti Bahasa Semitik lain, dalam Bahasa Arab bertulis, vokal pendek 
tidak ditulis tetapi diwakili dengan tanda diakritik. Walau bagaimanapun, tanda ini 
tidak digunakan dalam kebanyakan teks bahasa Arab moden (buku, akhbar, dll.). 
Ketiadaan tanda diakritik mewujudkan kekaburan yang besar kerana perkataan yang 
tidak bertanda diakritik mungkin bersesuaian dengan lebih daripada satu bentuk 
diacritization yang betul (vowelization). Oleh itu, matlamat penyelidikan ini adalah 
untuk mengurangkan kekaburan ketiadaan tanda diakritik menggunakan algoritma 
hibrid dengan ketepatan yang lebih tinggi berbanding sistem terkini bagi MSA. 
Selain itu, kajian ini juga adalah untuk melaksanakan dan menilai ketepatan 
algoritma untuk teks Bahasa Arab dialek. Reka bentuk algoritma yang dicadangkan 
berdasarkan dua teknik utama seperti berikut: statistik n-gram bersama dengan 
anggaran kebarangkalian maksimum dan penganalisis morfologi. Menggabungkan 
perkataan, morfem, dan aras huruf serta sub-model mereka bersama-sama ke dalam 
satu platform untuk meningkatkan ketepatan diacritization automatik adalah 
cadangan penyelidikan ini. Selain itu, dengan menggunakan ciri case ending 
diacritization, iaitu mengabaikan tanda diakritik pada huruf terakhir perkataan, 
menunjukkan peningkatan signifikan terhadap penambahbaikan ke atas ralat. Sebab 
peningkatan yang luar biasa ini adalah bahawa Bahasa Arab melarang menambah 
tanda diakritik terhadap beberapa huruf. Algoritma yang dicadangkan menunjukkan 
prestasi yang baik sebanyak 97.9% apabila digunakan untuk korpora MSA 
(Tashkeela), 97.1% apabila diaplikasikan pada LDC’s Arabic Treebank-Part 3 v1.0 
dan 91.8% apabila digunakan bagi korpus dialektal Mesir (CallHome). Sumbangan 
utama penyelidikan ini ialah algoritma hibrid untuk diacritization automatik teks 
MSA yang tiada diakritik dan teks Bahasa Arab dialek. Algoritma yang dicadangkan 
digunakan dan dinilai pada dialek Bahasa harian Mesir, dialek yang paling luas 
difahami dan digunakan di seluruh dunia Arab yang dianggap sebagai kali pertama 
berdasarkan kajian literature. 
Kata kunci: Diacritization automatik, tanda diakritik, penganalisis morfologi, Anggaran 
kebarangkalian maksimum, statistic n-gram.  
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Abstract 
 
Modern Standard Arabic (MSA) is used today in most written and some spoken 
media. It is, however, not the native dialect of any country. Recently, the rate of the 
written dialectal Arabic text increased dramatically. Most of these texts have been 
written in the Egyptian dialectal, as it is considered the most widely used dialect and 
understandable throughout the Middle East. Like other Semitic languages, in written 
Arabic, short vowels are not written, but are represented by diacritic marks. 
Nonetheless, these marks are not used in most of the modern Arabic texts (for 
example books and newspapers). The absence of diacritic marks creates a huge 
ambiguity, as the un-diacritized word may correspond to more than one correct 
diacritization (vowelization) form. Hence, the aim of this research is to reduce the 
ambiguity of the absences of diacritic marks using hybrid algorithm with 
significantly higher accuracy than the state-of-the-art systems for MSA. Moreover, 
this research is to implement and evaluate the accuracy of the algorithm for dialectal 
Arabic text. The design of the proposed algorithm based on two main techniques as 
follows: statistical n-gram along with maximum likelihood estimation and 
morphological analyzer. Merging the word, morpheme, and letter levels with their 
sub-models together into one platform in order to improve the automatic 
diacritization accuracy is the proposition of this research. Moreover, by utilizing the 
feature of the case ending diacritization, which is ignoring the diacritic mark on the 
last letter of the word, shows a significant error improvement. The reason for this 
remarkable improvement is that the Arabic language prohibits adding diacritic marks 
over some letters. The hybrid algorithm demonstrated a good performance of 97.9% 
when applied to MSA corpora (Tashkeela), 97.1% when applied on LDC’s Arabic 
Treebank-Part 3 v1.0 and 91.8% when applied to Egyptian dialectal corpus 
(CallHome). The main contribution of this research is the hybrid algorithm for 
automatic diacritization of undiacritized MSA text and dialectal Arabic text. The 
proposed algorithm applied and evaluated on Egyptian colloquial dialect, the most 
widely dialect understood and used throughout the Arab world, which is considered 
as first time based on the literature review. 
Keywords: Automatic diacritization, Diacritic marks, morphological analyzer, 
maximum likelihood estimation, statistical n-gram. 
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CHAPTER ONE 
INTRODUCTION 
1.1 Background 
Arabic is the largest still living Semitic language in terms of number of speakers that 
exceeds 350 million [1]. Arabic is natively spoken by people in the Middle East as well 
as for religious texts by Muslims in many countries. Modern Standard Arabic (MSA) [2] 
is the form of Arabic closest to the classical Arabic used in the Qur’an and other ancient 
texts. MSA is used today in most written and some spoken media. It is, however, not the 
native dialect of any country. Recently the rate of the written dialectal Arabic text 
increased dramatically. It is being used as a daily life language communication and for 
expressing the ideas across the World Wide Web [3]. Most of these texts have been 
written in the Egyptian dialectal, as it is considered the most widely dialect used and 
understood throughout the Middle East [3]. Moreover, due to the limited availability of 
the dialectal data. Like other Semitic languages, in written Arabic, short vowels are not 
written, but are represented by diacritic marks. Nonetheless, these marks are not used in 
most of the modern Arabic texts (books, newspapers, etc). 
 
The Arabic language is one of the languages where the intended pronunciation of a 
certain word cannot be fully determined by its standard orthographic representation. 
Therefore, a set of special diacritic marks is needed in order to indicate the intended 
correct pronunciation, see Table 1.1.  
The contents of 
the thesis is for 
internal user 
only 
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